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(54) WIRING BOARD AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
simply and efficiently manufacture a wiring board 
excellent in low profile by forming recesses in chip 
components on a multilayer wiring board having via holes 
or in places of installation of board securing screws. 
SOLUTION: Insulating adhesive is applied to the copper 
foil to form insulating adhesive layers with the copper 
foil. The adhesive surfaces of such insulating adhesive „ 
layers with copper foil are superposed in such a manner 
that they are in contact with inner circuits, and they are 
laminated and integrated by application of heat and 
pressure. The insulating adhesive layer of the obtained 
laminated board is selectively etched and removed to 
form recesses. Further, the entire surface of the 
workpiece is subjected to electroless plating, and the 
unnecessary copper foil is selectively etched and 
removed to obtain this wiring board. The recesses can 
be formed by removing the outermost wiring layer and 
the insulating layer supporting the wiring layer, and the 

inner circuits exposed in the recesses and the circuit in the outermost layer can be connected 
with each other by plating. 
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[Claim(s)] 

[Claim 1] A patchboard characterized by having a crevice into a loading portion of a chip or a 
screw for substrate immobilization in a multilayer-interconnection board which has the Bahia 
hall which connects two or more insulating layers, two or more wiring layers, and a wiring layer 
that adjoins at least. 

[Claim 2] A patchboard according to claim 1 with which a crevice is characterized by removing 
a wiring layer of the outermost layer, and an insulating layer which supports it. 
[Claim 3] A patchboard according to claim 1 or 2 with which a inner layer circuit exposed to a 
crevice and a circuit of the outermost layer are characterized by connecting with plating. 
[Claim 4] The manufacturing method of the patchboard carry out piling up and carrying out 
heating pressurization, carrying out the laminating unification of the adhesive coated surface of 
an insulation glue line with copper foil which made a hole in a part which forms a crevice of an 
insulation glue line with copper foil which applied insulating adhesives to copper foil 
beforehand, and made the hole so that a inner layer circuit side may be contacted, performing 
nonelectrolytic plating or nonelectrolytic plating, and electrolysis plating, and carrying out 
etching removal alternatively in copper foil of an unnecessary part all over the laminate which 
carried out laminating unification as the feature. 

[Claim 5] A manufacturing method of a patchboard according to claim 4 with which insulating 
adhesives are characterized by being a macromolecule epoxy polymer. 

[Claim 6] An adhesive coated surface of an insulation glue line with copper foil which applied 
insulating adhesives to copper foil is piled up so that a inner layer circuit side may be contacted. 
After carrying out heating pressurization, carrying out laminating unification and carrying out 
etching removal of the copper foil of a part which forms a crevice of the laminate which carried 
out laminating unification alternatively, A manufacturing method of a patchboard according to 
claim 1, 2, or 3 characterized by carrying out etching removal of the insulating glue line which 
exposed copper foil to a part which carried out etching removal alternatively, performing 
nonelectrolytic plating on the whole surface further, and carrying out etching removal of the 
copper foil of an unnecessary part alternatively. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a patchboard and its 

manufacturing method. 

[0002] 

[Description of the Prior Art] The densification of a multilayer-interconnection board and thin 
shape-ization progress and the multilayer-interconnection board manufacturing method which 
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does not use glass fabrics is examined in recent years, the so-called interstitial BAIA hole (it is 
hereafter called IVH --) where only the adjoining wiring layer connects That is [ the method of 
forming is examined variously ], by not using glass fabrics, the thickness of an insulating layer 
is controlled and the wiring area of circuitry layers other than a connection layer increases it by 
connection of only the adjoining wiring layer. As the patchboard which has such a Bahia hall is 
indicated by JP,58-64097,A and JP,4-148590,A and is shown in drawing 2 , the 
multilayer-interconnection board which has the Bahia hall which connects two or more 
insulating layers, two or more wiring layers, and the wiring layer that adjoins at least is 
indicated. 

[0003] Moreover, chemical etching of an insulating resin layer and the insulating resin layer 
which carried out etching removal of the part which forms a metal layer further and forms the 
Bahia hall of the metal layer alternatively on it, and was exposed to the removed part is carried 
out on a inner layer circuit, a hole wall is metalized, and the method of forming the Bahia hall is 
indicated by JP,4-148590A, JP,5-259649,A, etc. Among these, using alkali solubility resin for 
insulating resin, and using alkali for JP,5-259649,A as a chemical etching reagent is indicated, 
and it is the photosensitive Ciba-Geigy epoxy resin [ resin / insulating ] in JP,4-148590,A. Using 
the Ciba-Geigy developer DY90 (mixture of propylene carbonate, a cyclohexanone, and gamma 
butyl lactone) as a chemical etching reagent is indicated using Probimer 52. 
[0004] 

[Problem(s) to be Solved by the Invention] It is impossible by the way, to correspond with the 
multilayer-interconnection board which has the Bahia hall which thin shape-ization is further 
called for like electronic equipment especially a video camera, or a notebook computer, and is 
indicated by conventional JP,58-64097,A recently. 

[0005] This invention aims at offering the method of manufacturing the patchboard excellent in 

thin shape-ization, and such a patchboard simple more efficiently. 

[0006] 

[Means for Solving the Problem] A patchboard of this invention is characterized by having a 
crevice into a loading portion of a chip or a screw for substrate immobilization in a 
multilayer-interconnection board which has the Bahia hall which connects two or more 
insulating layers, two or more wiring layers, and a wiring layer that adjoins at least. 
[0007] Heating pressurization can be piled up and carried out, such a patchboard can carry out 
the laminating unification of the adhesive coated surface of an insulation glue line with copper 
foil which made a hole in a part which forms a crevice of an insulation glue line with copper foil 
which applied insulating adhesives to copper foil beforehand, and made the hole so that a inner 
layer circuit side may be contacted, nonelectrolytic plating can be performed all over the 
laminate which carried out laminating unification, and copper foil of an unnecessary part can be 
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manufactured by carrying out etching removal alternatively. 
[0008] 

[Embodiment of the Invention] Moreover, heating pressurization can be piled up and carried out, 
laminating unification can be carried out, etching removal of the insulating glue line of the part 
which forms the crevice of the laminate which carried out laminating unification can be carried 
out alternatively, nonelectrolytic plating can be further performed on the whole surface, and it 
can manufacture also by carrying out etching removal of the copper foil of an unnecessary part 
alternatively so that a inner layer circuit side may be contacted in the adhesive coated surface of 
the insulation glue line with copper foil which applied insulating adhesives to copper foil. 
[0009] As shown in drawing 1 , the crevice of this invention can remove and form the wiring 
layer of the outermost layer, and the insulating layer which supports it, and the inner layer 
circuit exposed to this crevice and the circuit of the outermost layer can connect it with plating. 
[0010] The insulation glue line with copper foil which applied insulating adhesives to the 
copper foil used for this invention can use the three-layer copper foil which sandwiched the 
electrolytic copper foil generally used, rolling copper foil, ultra-thin copper foil, and nickel in 
the center for copper foil with a printed wired board or a multilayer-interconnection board. The 
thermosetting epoxy adhesive film which makes a constituent the with a molecular weight of 
100,000 or more amount epoxy polymer of halogenation macromolecules and cross linking 
agent which have the film organization potency to which it is referred to as epoxy group / 
phenolated water acid radical =1:0.9-1.1, and the combination equivalent ratio of a 2 
organic-functions epoxy resin and halogenation 2 organic-functions phenols was heated under 
existence of a catalyst, and carried out the polymerization, and a polyfunctional epoxy resin can 
be used for these insulating adhesives. Moreover, the thermosetting epoxy adhesion resin 
insulating layer which changed to the halogenation macromolecule epoxy polymer and used 
bromine-ized phenoxy resin is also usable. 

[0011] In order to make a hole in the part which forms a crevice beforehand, in a large area or 
the complicated configuration section, punching by the tooth form is the optimal. If circular, 
punching by the drill is also applicable. If removal of the circuit specification or carbide with 
which the insulating fall by carbonization does not become a problem is possible in an after 
process, laser beam machining is also possible. 

[0012] Although the cushion pressing method is not indispensable in order to pile up and carry 
out heating pressurization and to carry out laminating unification so that a inner layer circuit 
side may be contacted in the adhesive coated surface of the insulation glue line with copper foil 
which made the hole, it is the optimal at the point of controlling fluid of the resin of an 
insulating adhesives layer mostly. In the case of the crevice design specification whose resin 
fluid of an insulating adhesives layer is the property which can be disregarded on parenchyma 
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and which can be case [ a design specification ] or disregarded, the end plate pressing method is 
also possible. As a cushioning material, the combination of heat-resistant mold releasing films, 
such as TEDORA (the Du Pont make, trade name) and a TPX film (the Mitsui Petrochemical 
Industries, Ltd. make, trade name), and thermoplastic films, such as polyethylene and 
polypropylene, is usable. Moreover, water-soluble thermoplasticity films, such as the Novon 
(Chisso Corp. make, trade name) film, can also be used. 

[0013] In order to perform nonelectrolytic plating all over the laminate which carried out 
laminating unification, the thickness attachment nonelectrolytic plating of CC-41 grade can be 
used. Moreover, when using nonelectrolytic plating and electrolysis plating together, thickness 
attachment radio solution copper plating, such as substrate radio solution copper plating, such as 
CUST-201 (the Hitachi Chemical Co., Ltd. make, trade name), or nonelectrolytic plating liquid 
CC-41 (the Hitachi Chemical Co., Ltd. make, trade name), can be used. As electrolytic copper 
plating, copper-sulfate plating and pyrophosphoric acid copper plating can be used. 
[0014] In order to carry out etching removal of the copper foil of an unnecessary part 
alternatively, it is the general technology of a printed wired board. Etching removal of the 
copper foil by the exposure, development, and etching by the dry film can be performed, an 
etching reagent ~ both a ferric chloride a cupric chloride and alkali ~ although ~ it is usable, 
and it is alike, respectively and the suitable dry film is usable. Moreover, cutting removal of the 
copper foil by NC router is also possible. 

[0015] Moreover, in order to pile up and carry out heating pressurization, to carry out 
laminating unification and to carry out etching removal of the insulating glue line of the part 
which forms the crevice of the laminate which carried out laminating unification alternatively so 
that a inner layer circuit side may be contacted in the adhesive coated surface of the insulation 
glue line with copper foil which applied insulating adhesives to copper foil, the selective etching 
nature of the resin of the inner layer circuit board and the resin of an insulating adhesives layer 
is required, and concentrated sulfuric acid is fearless. When the insulating adhesives which 
blended the above-mentioned macromolecule epoxy polymer are used, by being immersed in 
the etching reagent which consists of an amide system solvent, an alkali metal compound, and 
an alcoholic system solvent, selective etching nature is obtained in an epoxy group board, a 
polyimide substrate system substrate, and BT substrate, and etching of an insulating resin layer 
can be performed. 
[0016] 
[Example] 

As shown in example 1 drawing 3 (a), etching resist was formed in both sides of the copper-clad 
laminate E-67 (the Hitachi Chemical Co., Ltd. make, trade name), the chemical etching liquid 
which makes a ferric chloride/hydrochloric acid a subject for the copper foil exposed from 
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etching resist was sprayed, etching removal was carried out alternatively, and the inner layer 
circuit board was created. AS-3000 [ next, ] (the Hitachi Chemical Co., Ltd. make --) which is 
the insulating adhesives which blended the macromolecule epoxy polymer with copper foil with 
a thickness of 18 micrometers characteristic as shown in drawing 3 (b) As it applies with an 
applicator, it dries the condition for 130 degrees C and 10 minutes and the varnish of a trade 
name is shown in drawing 3 (c) As a hole is made in the part which forms the crevice of the 
insulation glue line with copper foil made into the semi-hardening condition by the 
numerical-control type drill machine and it is shown in drawing 3 (d) As the adhesive coated 
surface of the insulation glue line with copper foil which made the hole is piled up so that the 
inner layer circuit side of said inner layer circuit board may be contacted, and it is shown in 
drawing 3 (e), on condition that pressure 2.5MPa for [ retention temperature / of 175 degrees C /, 
and holding-time ] 45 minutes As heating pressurization is carried out, laminating unification is 
carried out, and it is shown in drawing 3 (f), and the hole used as a through hole is made in the 
required part of the laminate which carried out laminating unification and it is shown in drawing 
3 (g) The laminate which made the hole in CC-41 plating liquid (the Hitachi Chemical Co., Ltd. 
make, trade name) on 70 degrees C and the conditions of 18 hours As it was immersed, 
nonelectrolytic plating was performed and it was shown in drawing 3 (h), etching resist was 
formed in the surface, etching removal of the copper foil of the unnecessary part exposed from 
etching resist was carried out alternatively, and the patchboard was manufactured. As the 
crevice of this patchboard was shown in drawing 3 (h), the depth was a thing with 0.05mm, a 
width of face [ of 0.5mm ], and a length of 1.0mm. Moreover, the part which carries out a 
bis-stop is the range of 1.5mm diameter, and became the crevice whose depth is 0.10mm. 
[0017] Like example 2 example 1, as shown in drawing 4 (a), the inner layer circuit board was 
created. Next, as shown in drawing 4 (b), AS-3000 (the Hitachi Chemical Co., Ltd. make, trade 
name) film which is insulating adhesives was pressed in copper foil with a thickness of 18 
micrometers the condition for 130 degrees C, 2MPa, and 5 minutes, and the insulation glue line 
with copper foil was obtained. As shown in drawing 4 (c), the adhesive coated surface of this 
insulation glue line with copper foil is piled up so that the inner layer circuit side of said inner 
layer circuit board may be contacted. Next, on condition that pressure 2.5MPa for 175 degrees 
C and 45 minutes Heating pressurization is carried out and laminating unification is carried out. 
In the required part of the laminate which carried out laminating unification The hole which 
serves as a through hole by the numerical-control type drill machine was made, it was immersed 
in the chemical etching reagent of the following presentations of the insulating glue line of the 
part which forms the crevice of a laminate further for 30 minutes at 60 degrees C, and etching 
removal was carried out alternatively. 
(Presentation of a chemical etching reagent) 
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- A N-methyl-2-pyrrolidone 81 % of the weight - potassium hydroxide 

2.7 % of the weight - methyl alcohol 6.3 % of the weight - water 

Further 10% of the weight in the solution of sodium-hydroxide 40 g/1 and potassium 
permanganate 60 g/1 CC[ after being immersed for 10 minutes at 60 degrees C and performing 
smear processing ]-41 plating liquid (the Hitachi Chemical Co., Ltd. make --) It is immersed in 
a trade name at 70 degrees C for 18 hours, and nonelectrolytic plating is performed on the 
whole surface. The lamination by the vacuum roll laminator is followed and it is a vacuum 
cushioning material press (130 degrees C). Etching resist was formed by for 10 minutes, the 
resist image was formed by exposure and development, etching removal of the copper foil of 
the unnecessary part exposed from etching resist was carried out alternatively, and the 
patchboard was created. As the crevice of this patchboard was shown in drawing 4 (h), the depth 
was a thing with 0.05mm, a width of face [ of 0.5mm ], and a length of 1.0mm. Moreover, the 
part which carries out a bis-stop is the range of 1 .5mm diameter, and became the crevice whose 
depth is 0.10mm. 
[0018] 

[Effect of the Invention] As explained above, the manufacturing method of the patchboard 
excellent in thin shape-ization and the patchboard which was excellent in effectiveness simple 
in such a patchboard can be offered by this invention. 

[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing one example of this invention. 

[Drawing 2] It is the cross section showing one example of the conventional patchboard with 
the Bahia hall. 

[Drawing 3] (a) - (h) is a cross section in each production process for explaining one example of 
this invention, respectively. 

[Drawing 4] (a) - (h) is a cross section in each production process for explaining other examples 
of this invention, respectively. 
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